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(54) Title: CUP 
(57) Abstract 

The invention relates to a cup-shaped member for a hip joint prosthesis, for implantation into 
a cavity in the bone tissue in the acetabulum, comprising an acetabular cup (1) made of metal, a 
ceramic material or any other suitable material, preferably of titanium, the outside of said cup being 
rotationally syrnmetrical around a central axis of symmetry. The outer side of the cup (1), that is the 
I side which is to face the bone tissue, is provided with at least one circumferential bead (5) close to 
the edge of the cup (1), said bead (5) having a barb-like shape in section and consequently allowing 
| the cup (1) to be pushed into said cavity but counteracting the removal of said cup (I) from said 
cavity, said outer side including said bead(s) (5) being provided with a rough structure serving as a 
file when said cup (1) is moved or rotated in said cavity. 
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5 Technical field of; the invention 

The present . invention telates ; to a cup-shaped member 
for a hip joint prosthesis for implantation into a 
cavity in the bone tissue in the acetabulum , comprising 
10 an acetabular ; cup made of metal, a ceramic or any other 
suitable material, preferably of titanium, the outside 
of said cup to be implanted in the bone tissue being 
rotationally symmetrical around a central axis of 
symmetry. 



15 



Background to the invention 



Artificial hip joints have been used and implanted into 
humans for a long period of time. The joints normally^ 
20 comprise one femoral part which is intended to be 

inserted or implanted into the femur and which carries 
— a ball-shaped articulation element normally made of 

metal or a ceramic material. The joint further normally 
comprises a cup-shaped member, i. e. an acetabular cup, 
' : 25r*' 'whltetf^ ' i 

acetabulum, and which is to hold a complementary, cup- 
iW ^ashap|jl liner, normal&y^ma^ of Ultra High^olecular 
lc ^Weig^ Polyethylene (TOMWP^E) or a similar polymer 
' :r '' 5,tt ^j|ffate3c:ial , in which the ^al^-shaped element ^i;s tbi 
30 '^^S3rti opiate or rotate. ?: -/\ 



^rhe depth of the bone tissue which is available in the 
^acetabulum f r attaching the acetabular cu]£ is limited 
in most directions . The' acetabular cup per ;se is V 
35 .../""furthermore rather flat and shallow, which x^eans that 

Z£k e CU P a ^ least" to some extent may be considered to ;be 
"l More :or less placed directly onto the surface, of/the 
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bone tissuW arid not into ' the bone tissue, this in 
contrast ^ to most ~other 'commonly * used bone implants , 
■» such : as screw-shaped dental implants "or standard : 

f embral r implan€s\ * ? These factors :! make N it difficult to 
5 design an acetabular cup 'that : easiiy-%i"ii- attached 
to the bone tissue by means of the shape of the cup or 
to desigft <^f f icirent attachment means" f br th£~ cup. 

Some prior art acetabular cups are disclosed in for 

3,903,549 and US-A-4,795,470. 

A metal wKich^is 'commonly' us ed^ -in bone implants is 
t&anitfsi bebaise' of * its 1 proven kf^irxity with bone 
ti^sW^ and f i*fcs ^6^d s blbcdmpabirityV v One particular- 
property of titanium is its teri&ehey to form a close 
. - ■* connection vXth T -'b@rte^tissu r e'.*' T The formation of this 
close connection^ £% often ' -t&rsaeii ; A : 3^seointegration w . 
One factor which may be important for a proper 
. -*©ssse^^ f it S 

between implant and bone tissue, anotKes? ^* relative 
immobility between implant and bone tissue. 

-The objedt rb^. the", present ^ifrvention* i%>;tbvplfovide an 
acetabular - ~'cup'>~vh[iciti. provides - conditions} favourable to 
the osse'oilrftegrafcioft 'process : by infllaencihg^the factors 
: * : described- afcoVe^nd; which consequently: provides a cup 
which will be firmly attached to the bone .tissue. 

Brief description off. the iaveativar concept • : : ; 

This object, is . achieved in: that* the outer side of the 
cup> that is the -.side- which is to face the -bone tissu , 
ucis provided; with: at -least one. circumf er.entially 
oriented * bead close to the edge of the cup-shaped 
, : .element, said bead having a barb-like shape in" section 
v and* consequently ^allowing the cup-shaped element to be 
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i : ;: pushed into, paid cavity but i ^counter-acting, the removal 
. of Sjaid cuprsl>aped ^element .from ,s&id >bavity, -said outer 

- /;si^ 1»iWgT^^^ 
: < -Btrujp^^ a gile <^ saw , : wherv said cup is ^' 

5; intci s^d ,c^ity ^.t ■ 

... ^ ^upth^ adLvantagj|ojJis 5 cani^(U%enJts H»re" set forth in the 
dependent claims. 

10 ^ ^rt : description of jytie appended jir^wiligs 

;:; "" v»v- : - ^- % >-*a- ? ':vt x-W'A '"aVc; ^ci;^- ; * 

Fig 1 shows a side view of an acetabular cup 

^rtcc j j/iFi^^ ^hQ^fib a> yiejfo ASt^-dra* ;p£ : jFig • 1 

IS^Ljz i i^^i ^ the ^Ane^ *?i£:r HI in 

iMr i: ^i:^ cup and 

u no i ^z^BiaioB^Ei^ '£*^£M4SJ .^f ^e n t)^ea^d :? : : - : . ' 

29-11 ^^ai.jt^diSi^cffiption.apf j^r^fcQBred^ pE^odipent of the 

. ecc ^!:* sncc :\u. r z ~,c ;i" : :.c.r. 

In this preferred embodiment the cup-shaped member 
s < ^ compr^^ detail 
251- *~-in f igs^ liri^cdHietcnip ^lT is: dntenided: itQihold ^a . 
i - : € .compl^mentosry; \inej?^which fm£^ 4>et attached to , the cup 
, 3 according: .to; any. standard procedure or fcyuany standard 
:? smeans^cc .I 1 -!.* ■.*:.:' r^. -v^. ^I^r^t - ; >ci .1 liv* -vrS;, - ' 

to The cup. comprises two main! parts, cone spherical segment 
2 and a cylindrical part 3 adjoining the edge of the 
r spherical -segment.: The outside of- tfces cylindrical part 
J -is pft?ovidedv With a: circumferential bead which is in 
vthe.form of a -thread 5i The- forward- side r flank 6 of 
5 c vthe thread: 5 forms an iicute angle with the surface 6f 

the cylindrical part of the cup/ ii e. the longitudinal 
^orieritatron .^there f, whereas cthe backward edge or flank 
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7 is more or less^ perpendicular to : said surface of the 
cup. : Ttie pitch IF of : €he thread mayl toe* about 2 am and 
height- H xabout; ^ In : this 

v way the 'tl^eadf in section wil 1 have th£ 'shape of a barb 
5 et a saw t^thi in 
* €he bone tissuei the tliread cbnsequently J will allow the 
cup ^ fee imbved 
J '" ; cup to be moved out' from the~ cavityfe - £ ^ J? v ; 

10 The threads do hot ' hat ve tb run around » the ^ritire v 
periphery of the cylindrical part 3 and may for 

" : i^stemcfe 1 ^ bii^rbken by \rifcanl ; of 'axial gaj?s e 8 -spaced 
T "etjuidistkhtl^ around r the: periphery ^ ri - : r ir 

15 1 "The eftt^ re' T Sutejr ^lirf acfe' of the .cup-/ r ihciHidihg the 

cylindrical part "3 'aridK* the "threads c sV "is roughened- The 
rough structure should have relatij^ly sharp edges so 
r J v as^tcS be\bi^ to a 

iJ >'-~ V: f'±T£, *A~s^ is by 

ZCT - K Mi^ti^^^^ having .aVpa^ticleP -size 

of about 6,2 mm at a* pressure d is also 

conceivable to use particles of TiO^ 

The free edg6 of, the cylindrical part is also provided 
25 with a projecting lug 4, which may be used to lock the 
iiner against rotation in the OTp*w&eh"the'*hip joint 
prosthesis actually is in use and the above-mentioned 
ball-shaped member on the 'femoral part of the 
prosthesis moves in the liner. 

When the cup is to be mounted, a cavity is cut in the 
bone tissue in thie acetabulum. The shape of this cavity 
corresponds" closely to^ the Outer 'surface of the cup 
apart from the threads. The diameter of the cavity 
3 5 preferably is about 1 mm smaller than the diameter of 

the core part of the cylindrical "part of the "cup, i. e. 
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, . , . about 1 nun smaller than the r diameter as measured from 
, r „ the tips c of the, threads, 5. The. cur is c then -gently 

r tapped as far into the^ cavity, as possible. The cup will 
^ ' now be held in. the cavity by njeans of the threads v 
. 5,. . . which will be pressed into ne walls of the :cayi*y. The 
',. inward i movement of ; the cup in the cavity will: result in 
^.^ ? that the i^gjftoessl oh will act 

as a f ii^ ; to ; some extent^ ^api^ the 
shape of the cup . Some scraped^bff bone tissue will 
10 _ ^^ISQi ^e ^dePQ^ited into the 4 roughness. ^ ; 

t ^ :; ^e-^^ of ay 

turn in the~ : qayity .by means 0 of a tQgl T ei>g^ging the lug" 
4. This rotation of the cup has four important aspects, 

15 . r which. each one is^i^mpgrt^nt pex: Qe^but ,w^ich are most 
advantageous in comtfination . ; •■, _ . 

x <fi£fiM*% »^aFtt?fc^c^A gtaAAatfr .4??™!* surf aced 
20 e £o c of .the c^yijjty ^d f t^^eby^ t^e. 

- - ca yi?y; to pqnf brin exact ly to the, shape of *^he cup. 

..-CAT ~c ^'.^.C::!^:^ ; a-i./ or ^I±3VL9-r::c 
The second aspect is that' the thread, which also will 

act as a file, will cut an inner thread on the inner 

25 u surface of the cavity, by which means the cup will be 

held still more securely. The scraped-off bone tissue 

i ■* : q.^ n-iA -lo a '^.^:M^c: r.;V4"J \ .i 

will be collected in the irregularities on the surface 

--yX^ ,r."r/ v *. L - ■■; ic_v .'.r.*^ 

in both these cases. 

0 The third aspect is that the cup will be screwed 

inwards by into the cavity by means of the threads 
. vrhich are, being cut f which means that the cup will be 
pressed inwards against ^e surface^ of the cavity. 



5 The fourth aspect is that, as mentioned above, the 
irregularities on the surface will be filled with 
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scraped oft bone tissue which 1 will' promote the growth 
of newly formed bone tissue into thfe irx^gularities. 

The cylindrical part of the; cup will tend to stabilize 
5 the cup in the cavity since it will: counteract any 

tendencies roif ythe cup to rotate; out of;}theSi:avity by a 
* : lateral ^ sliding movement along the* respective spherical 
surfaces of cup and cavity.; The cylindrical part will 
""klsb offer if larger attachment area along the edge of 
10 " the cupV^i. W x that part atv Which 5 €he *f orces ? from the 
* bone tisfeuiT being' a^ r^siilt from "the fact that the cup 
is forced' into 'the* cavity are 1 or i#ii£ed perpendicularly 
relative ' t^o c the 'axis 3 of ~ symmetry ^of ' the f c cup ^ " ; 

15 The threads on the exterior of the cyldn^irical part of 
the cup have the advantage that the cup easily may be 
unscrewed without damaging the cavity in the 
acetabulum, should the cup happen to be canted during 
the insertion process. 

20 

The invention of course can be varied in many ways 
within the scope of the appended claims. It should for 
instance be noted that the beads or threads do not have 
to be unbroken around the entire periphery of the cup 
25 and may for instance be in the form of one or several 
series of relatively short sections . 

The roughness on the outer surface of the cup of course 
can be obtained in any suitable way resulting in 

30 relatively sharp-edged irregularities. Alternative 
methods might for instance be etching, mechanical 
scoring or cutting and possibly plasmaspraying. The 
roughness on the surface also could be obtained by 
providing the surface with a rough layer of some other 

35 material than the material in the cup, such as a 

plasmaprayed layer of hydroxy-apatite . The additional 
layer advantageously might be an osseointegration 
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vr - prompting or,- grovtlir gtiBula ting material. The rough 
9 , . . r surface also H could be provided ; yitli ? ^ thin layer of, 

ox^e treap 

5 , T£e rt p^Lp pf^ cp^se also be prpyided witii additional 
v /f a^eni^j^e^ra should 
the ; prevailing ^o^diti^s^b^ such asi te& Require /fchl s . 

5 . . . The cup can. be pr^±4|W,vi^ 
.10, ^.e^gagiijg^^ than the lug 

r ;T> , described in : the^pref erjed,. e^bojlim^^^ . It ; should also . .. 
: i t be r i^ted f that ^the quart er D turn p±„ . th^x^p^ described inf 
connection $wit;h P^ e ? e3r F e 4 £^o£inen£.* is only given 
as an example and that other rotation angles are 

^ 55 ^ l t^m^ i : ic :s.r-/ a.-L- *fc.*> 

» :t r:.r.c*cS . a&z':.$,L^ . -b^ V - u;^ s :--.r':/ ^-.^^ 

; . r; *ro sc x i: :.\. c... *: L*'?; ~ 

^J: v; .j3;:a ■ x:< *" > «* -.J" Lr^-t rs a^^on^'U :';:-* 

- r ;-v,- - v..- sr:. ?e m ^ r : ' ^r^.^r-. n ; 5 

v l^y* iJ ^ .; 3*;; ">o . .r- 
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CLAIMS ••. / - — : - : ' * - ;\ r : . 

1. dup-shaped iie^ hip joint prosthesis^ for 

implM^t^^ ^ 

acetabulum, comprising an acetabular cup (1) made of 
metaiy a ceramic material or: any other suitable 
material^ ^pj^f^^ ou^sid^vbf said' 

dup^to be':iocated 7in 'the bone tissue being rotationally 
symmetrical arouhcT a central axis of symmetry , 
c h i ±"a c t' e oute^ side of 

the cup (1) , that is^the "iside whicti ^is tb the bone 

tissue , is provided with at least one circumf erentially 
oriented ^d csf close ^tb the 5F^^ cu^ (1) , 

said -iSe^ a ?: ^b^likfe^ in Action -and 

cohs^gucivtay allowing sraid /cupr (vy to ^fe^pffsh6d into 
^ said cavity but' b removal ok said cup 

(1) from said cavity, said outer side including said 
bead(s) (5) being provided with a rough structure 
serving as a file when said cup (1) is moved or rotated 
in said cavity. 

2. Cup according to claim 1, 

characterized in the forward edge (6) of 
said barb-shaped bead (5) forms an acute angle with the 
surface of said cup (1) and in that the backward edge 
(6) is substantially perpendicular to said surface, 

3. Cup according to claim 1 or 2, 

characterized in that said outer side is 
blasted in order to obtain said roughness, for instance 
by means of particles of Ti0 2 or of A1 2 0 3 . 

4- Cup according to anyone of claims 1-3, 
characterized in that said circumferential 
bead (5) is in the form of at least one thread. 
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5. Cup according to anyone of claims l - 4, . 
c h a r a c t e r i .z e d , in that said beads (5) or 
I _ ^ threads ;a^; Toasted ^eii'-'a: e^^ • 

cup; (i) . " • /"■" '* _ . . _ , Sy.- ' .. 

; 6 . . Cup according to any. onej of. th|L preceding plains , 
' Vha rlaj:cf t ; ;,e ; ,r itz e d " in. $hat. said beads are in 
the form of one or several series of sections, each 
section being shorter, than the entire circumference of 
10 the respective paift of the cup. K . . • ; , 

r ^cP^—c 0 ^^?^ cU^^.^ c:^h a ;i r,a ? q t,e : r i z e d 
1^^^^:^ ^ e Pa»tec|.by f gaps (8) 
c . , ,«^en^ng ^n^i^inal^^, ^I<€u- in p^jal^e,l a with the 
K 5 i f^i? c^l^^ beaded 

r ^P^* --.is ssJuo bit* ,'{;:..;vj-r bite v 1 '? 

:-.;r.-5.:rcv; 7.0 fc*v-** si (I) qsra ^xrs? ^e^w . » ..- rr 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 94/01233 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: A61F 2/34 v 

According io International Patent Classification (IfC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system foliowed by cfcutlficatipn symbols) 



IPC6: A61fe 



Documentation searched other than minimum documentation to the extent' that such documents are included in the fields searched 

SE,DK,FI;N0: classes !as above 7. J i *" \ v 

Electronic da^ base cWnsutted during the international -search (name of dasaifease and, 



When pracitkabie, search terms used) 



WPI. CLAIMS 



■* V- 



C DOpUMENTS-'OONSIbERED TO BE -RELEVANT-. 



Category 



lonlof dbcumenl- with indication, where apprppr}a^"oC4he relevant passages 



Relevant to etaim No. 



EP, A2, 0575102 (SMITH & NEPHEW RICHARDS INC.), 
22 December 1993 (22.12.93), page 4, 
line 14 - line 45, figures 1,5,7 



DE, Al, 3101333 (ALLO PRO AG), 24 December 1981 
(24.12.81), page 5, line 4 ^Hne^9; figure 1 



1-2; 5 



Y * 

1^ ¥^ \ 



■A 



v "M 

DE, Al, 3322978 (ORTHOPLAlit/ VERIRIEBS=GMBH^ 4 . , 

>\ 10 January 1985 (10^.85).-,- fiage^ - —^^-M} 
\v line 20 - page 16, line 22, figured . ['/ 

\Y\ <■■< ' 



1-2,4-6 



1-2,4-7 



\\\ 



DE^Al, 2645101 (STAATLICHE PORZELLAN-MANUFAKTUR 

■BERLIN, (KPM)), 6 April 1978 (06.04.78), figure 4 

\\\ 



1.4-7 



x|] \ F^ 6 ? dpcumcnts are listed in the continuation 6f Box C [y}- See patent family annex. 



* ' ■ J> pea ^ categories or cited 1 

"A" docutDcot defining the general state of the arc which is not ccasidered 
t ; to be of particular relevance 

*B" erilcr rinnimrnt but pmhliihrd on or after the international filing date 
m L m document which may throw doubts on priority euumfi) or which un 
cited to establish the publication date of another d^ndn or other '** 
special reason (as specified) . . V 

m O w document referring to an oral disclosure,, use, exhibition or other v ' 



m V document published prior to the h&xrutionat filing date but later than 
the priority date claimed \ * 



T* later ikK ia iaeur published after the Uuenxatiooal nting dale or priority 
data and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

~X" document of particular relevance the daimcd invention cannot he. 
considered novel or cannot be ronadered to involve an inventive 
step when the rtonirnrnt ii taken alone 

*TY m document orpsrticuiar relevance: the claimed invention cannot be 
\ considered to involve an inventive step when the document is 
- ^combined with one or more other such documents, such combination 
\ beings obvious to a person skilled in the art 



fSf do aimerf member of the i 



t patent family 



Date of the actual compl lion of the international search 



10 April 1995 



Name and mailing address of the ISA/ 
Swedish Pat nt Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 



Date of mailing of the international search report 

2 0.-04- 1995 



Authorized fiicer 

Leif Brander 

Telephone No, +46 8 782 25 00 



i PfT/FRA mn /«w>rktwt fk#ot\ /Ittlw iOO*>\ 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE 94/01233 



C (Continuation): DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" I Gtation of document, with indication.'-whcre appropriate, of. the relevant passages' 



Relevant to claim No, 



US, A, 4164794 (MYRON SPECTOR ET AL) , 
"21 August .1979 Xzl- 0:79)^ figure 1 



1,5 



• -u at* 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
Information on patent family members 



25/02/95 



International application No. 
PCT/SE 94/01233 



1 Patent document 
1 cited in search report 


Publics t inn 

.1, date ! . 


r aieni lanuiy 
'* '• member(r) 


1 , Publication I 


i ; bP-A2- 


0575102 . 


r ■ 22/12/93 






DE-A1- 


3101333 


24/12/81 ; 


?c : CH r A- 64?840 


15/05/84 


DE-Al- 


3322978 


10/01/85" 


NONE '' 




DE-A1- 


2645101 


06/04/78 _ 


NONE 





US-A- 4164794 



21/08/79 



CA^A- 


1138153 


CH-A^ 


621059 


DE-A.C- 


2816072 


FR-A \B- 


2387028 


GB-A- 


1602932 


JP-C- 


1238577 


JP-A- 


53128191 


JP-B- 


59013211 


US-A- 


4362681 


US-A- 


4756862 



28/12/82 
15/01/81 
19/10/78 
10/11/78 
18/11/81 
31/10/84 
08/11/78 
28/03/84 
07/12/82 
12/07/88 



""Form PCT/ISA/2tt - tp al e''rft'>t>lly'*Khfek]r(July'1992)" 



